Background: Serious violent acts (e.g. physical violence, robbery, sexual aggression and death threats) are among the most visible and notable examples of workplace violence. Although women are commonly found to be at higher risk for post-traumatic reactions following workplace violence, little is known as regards sex differences concerning the types of post-traumatic reactions and their predictors. Objective: This study aimed to describe sex differences in the post-traumatic reactions of serious violent acts and the predictors of such reactions. Methods: The study was conducted among a convenience sample of 2889 French-speaking workers from Quebec, Canada by using a self-administrated survey. Linear regression modelings and posthoc comparisons of coefficients according to the sex of the respondents were used to achieve the objective. Results: Preliminary results confirmed that while men are more exposed to violence at work, women experience a greater number of post-traumatic reactions. Women were more affected by flashbacks, avoidance, and hypervigilance than men. The results also showed that being victimized by a male aggressor was associated with a greater number of post-traumatic reactions for women, whereas
being victimized by an insider (e.g. colleague, supervisor, employee) was associated with a greater number of post-traumatic reactions for both sexes. Implications: These findings highlight the necessity to better consider sex as a potential determinant of mental health in studies on workplace violence.
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For the most part, workplace violence literature focuses predominately on prevalence rates and psychological consequences (Lam, 2002; Leblanc and Kelloway, 2002; Merecz et al., 2009; Hills and Joyce, 2013) . It has been established that men and women experience violence differently (Santana and Fischer, 2000; Guay et al., 2015) , yet these differences are not systematically examined in studies concerning post-traumatic reactions to workplace violence. Even more so, the predictors of post-traumatic reactions according to sex have received little attention. With a multisectoral sample of victims, of Serious Violent Acts (SVAs), this paper explores the differences between men and women in the types of post-traumatic reactions they experience as victims of SVA in the workplace, as well as the predictors of these reactions.
SVAs, defined as behaviors leading to physical injuries as well as threats of such acts, represent the most visible and notable expression of workplace violence (Chappell and Di Martino, 2006; Guay et al., 2016) . SVAs in the workplace consist of physical violence, robbery, armed robbery, sexual touching, sexual assault, and death threat (Guay et al., 2016) . Studies on workplace exposure to SVAs have shown that men are commonly more likely to be victimized, but nuances exist concerning the sector within which they work and the type of acts sustained (Santana and Fisher, 2000; Guay et al., 2015; Hills, 2017; van Reemst and Fischer, 2016) . According to a recent systematic review (Guay et al., 2015) , men are more at risk in healthcare, in social work, in retail, and service industry settings, whereas women working in law enforcement and transportation professions were more often victimized than their male counterparts. However, many researchers on workplace violence argue that a worker's job function, rather than his occupation, is what puts them at risk of SVAs (Santana and Fischer, 2000) . Such job functions include, but are not limited to, working alone and/or working at night, working with the public, providing service and care, etc. As regards types of acts, studies report that women have been found to be at greater risk of simple and nonfatal assaults, such as pinching, hitting, biting, kicking, as well as victims of rape and sexual assaults (Santana and Fischer, 2000; Guay et al., 2015) . The same studies report that men experience higher rates of aggravated assaults with weapons such as shootings and stabbings, as well as robbery.
SVAs can trigger numerous and diverse psychological consequences, both emotional and cognitive. On a psychological level, the most frequently reported effects are anger, cognitive distraction, burnout, anxiety, depression, stress, psychological distress, and symptoms of post-traumatic stress disorder (PTSD) (Findorff et al., 2005; Wilson et al., 2011; Hills and Joyce, 2013; Jacobowitz, 2013; Tonso et al., 2016; Zafar et al., 2016) . Differences exist between men and women concerning psychological consequences. In their literature review on sex differences in PTSD, Olff et al. (2007) found that women were more vulnerable in terms of the cognitive appraisal of potentially traumatic violent events. Compared with men, women tend to appraise events as being more stressful and inducing a higher loss of personal control, which may impact their use of efficient coping strategies when they face stressful situations (Olff et al., 2007) . This higher sensitivity among women could lead to a greater risk of developing psychological consequences following an SVA at work (Bryant and Harvey, 2003; Green and Diaz, 2008) .
Beyond the current knowledge regarding sex differences, no previous studies have explored the types of post-traumatic reactions experienced following an SVA according to sex and their predictors. A better understanding of these differences could help to adapt prevention strategies for victims. Therefore, this article focuses on sex differences regarding post-traumatic reactions after a SVA and their predictors.
Predictors of post-traumatic reactions
Previous research outlines several predictors of the post-traumatic reactions of workplace violence. The frequency of incident exposure, the sex of the aggressor, and the relationship between the aggressor and the victim are known to influence post-traumatic reactions following an instance of workplace violence.
Repetitive exposure to workplace violence
Repetitive exposure to workplace violence as a predictor of psychological consequences is not agreed upon unanimously in the literature. Some studies have not found significant differences between frequently exposed and infrequently exposed workers as regards symptoms of post-traumatic stress (Ryan et al., 2008) , whereas other studies have demonstrated a positive association between high levels of exposure to workplace violence and post-traumatic reactions (Arnetz and Arnetz, 2001; Lam, 2002; Whittington, 2002; Gates et al., 2011; Demir and Rodwell, 2012; Lee et al., 2015) . Despite the discord, the Diagnostic and Statistical Manual of Mental Disorders (5th ed.; DSM-5) has recognized repetitive exposure to potentially traumatic events, such as SVA, as a possible cause of post-traumatic reactions (American Psychiatric Association, 2013). To our knowledge, no study has examined whether these associations differ according to sex. This information could be helpful for organizations when they deploy resources to support victims of SVAs in the workplace, especially in at-risk sectors.
The sex of the aggressor Some studies have highlighted the importance of taking into consideration the sex of the aggressor in the examination of workplace violence. Results generally suggest that men are more aggressive than women (Gerberich et al., 2004; Hahn et al., 2008; Eagly, 2013) and that their acts of violence are much more damaging (Archer, 2004) . Studies that focused on the perception of violence (Basow et al., 2007) suggested that the sex of the aggressor and the sex of the victim significantly affected the victim's perception of the violent act and its consequences. Indeed, Basow et al. (2007) showed that male violence was commonly rated as more harmful than similar acts of violence perpetrated by women. However, we do not know whether the sex of the victim interacts with the sex of the aggressor in explaining the intensity of the consequences. The nature of the dyad (i.e. same sex versus opposite sex) could influence both the types of behaviors that occur as well as the post-traumatic reactions experienced by victims. To our knowledge, no studies have explored this question thus far.
Identity of the aggressor
The source of violence is another important factor that might lead to different reactions after exposure (LeBlanc and Kelloway, 2002; Merecz et al., 2009; Armmer and Ball, 2015; Kvas and Seljak, 2015) . For instance, Leblanc and Kelloway (2002) found that insider-initiated workplace violence, defined as violent acts committed by coworkers or supervisors, led to negative consequences on the victims' emotional and psychosomatic well-being. Merecz et al. (2009) also observed a greater number of consequences following violent acts initiated by insiders. These authors argued that insider-initiated violence might affect the health and functioning of workers because of its impact on the quality of long-term interpersonal relationships with colleagues. As regards, public-initiated violence, understood as violent acts committed by members of the public, Leblanc and Kelloway (2002) did not find any link between this type of violence and psychological outcomes. However, other studies did not find any evidence that internal workplace violence resulted in more negative outcomes than external violence (De Puy et al., 2015) . Instead, De Puy et al. (2015) pointed to the fact that employer support toward workers is likely to be crucial for their recovery following a workplace violence incident, regardless of the identity of the aggressor. All in all, increasing scientific knowledge with regards to sex differences in the experience of workplace violence would help to both better prevent these behaviors and to offer more adapted responses to victims of both sexes, since their needs may differ.
The present study
The objective of this study is to explore sex differences in the types of post-traumatic reactions experienced by victims of SVA and in the predictors of these reactions. More precisely, the objective is to assess the potential differential impact of different types of exposure to workplace violence, the identity of the aggressor, and the sex dyad (same versus opposite sex) on the number of post-traumatic reactions experienced by male and female victims.
Method

Participants
The present study was lead among a convenience sample of 2889 French-speaking workers of Quebec, Canada. Women composed 58.9% of the convenience sample. To facilitate the recruitment process, we partnered with three organizations associated with the Agency for Health and Safety at Work, a governmental agency dedicated to preventive health and workplace safety. Our three partners were the Municipal Affairs (blue and white collar workers, e.g. police officers, bus drivers), the Provincial Affairs (civil servants, e.g. wildlife protection, transportation safety), and the Health and Social Services (health and social services workers, e.g. nurses, child protection workers). Participants were recruited by these three organizations. Consequently, our sample contained law officials (20.8% of which 39.0% were women), healthcare workers (49.4% of which 67.1% were women), first responders (2.1% of which 12.8% were women), public servants (22.8% of which 67.4% were women), and public transportation workers (4.9% of which 41.1% were women).
Data were collected by a self-administered survey. Throughout January 2011 to October 2012, the organizations' employees were solicited by email or in person to complete the survey, either online or on paper. Due to the varying methods of communication (email to a generic list of employees, leaving paper copies of the survey in different service locations, etc.), it is impossible to know the total number of workers reached. First and foremost, workers were informed of the purpose of the study and were guaranteed anonymity. Most participants (87%) opted to fill out the questionnaire online, whereas 13% chose the paper version to be sent back by mail. There were no differences in the sociodemographic characteristics of the participants who chose the paper version over the online version of the questionnaire. This study was approved by the ethics committee of the Montreal Mental Health University Institute.
Measures
Survey questions were related to incidents of SVA that the respondents might have been victim to during the past 12 months and their repercussions. Questions also asked about the identity of the aggressor, their sex, and their relation with the workers (i.e. insider or outsider).
Sociodemographics
First, participants had to indicate whether they were a man or a woman. Second, they had to indicate their age. Five brackets were created for the age variable (1 = 15 to 25, 2 = 26 to 35, 3 = 36 to 45, 4 = 46 to 55, 5 = 56+).
Repetitive exposure to SVAs
The questionnaire included questions about victimization experiences with regards to six forms of SVAs (i.e. physical violence, robbery, armed robbery, sexual touching, sexual assault, and death threat). To assess the frequency of each act, participants were asked: 'During the last 12 months, how many times have you been a victim of the following acts at work?' Participants then indicated responses between 0 and '10 and more.' These variables accounted for the influences of any other SVAs that may have been experienced before or after the one identified as causing post-traumatic reactions.
Characteristics of the aggressor
We inquired about the sex and identity of the aggressor. Concerning the sex, respondents had to indicate whether the aggressor was a man, a woman, or unknown. A variable was created for the sex dyad (the sex of the victim versus the sex of the aggressor) with '0 = opposite sex' and '1 = same sex' according to Blosnich and Bossarte's procedure (Merecz et al., 2009) . Respondents had to indicate whether the aggressor was a coworker, a supervisor, a subordinate, a client, a relative of a client, or other (e.g. a person within the workplace that is neither a worker of this organization nor a client). Based on these subgroups, the variable 'identity of the aggressor' was created and consisted of two categories: insider and outsider. Coworkers, supervisors, and subordinates were labeled as insiders, whereas clients, client's relatives, and others were labeled as outsiders.
Post-traumatic reactions
Participants were also asked to indicate which SVA victimization was most disturbing to them in the last 12 months. Based on this event, the questionnaire measured the consequences of victimization. The assessment of post-traumatic reactions relied on the selection of several of the DSM-IV-TR Post-Traumatic Stress Disorder symptoms (Guay et al., 2016; Geoffrion et al., 2017) . The symptoms selected in this study were the most salient ones among victims of violent acts. Participants were asked 'Among the following consequences, identify which appeared after the event (yes/no): flashbacks, nightmares related to the event, avoiding elements that arouse recollection of the event, loss of interest in pleasurable or important activities, sleep problems, hypervigilance, concentration problems, guilt, irritability, other psychological problems.' The number of experienced reactions was then summed. The scale was found to have high internal consistency (Cronbach's α =0.88; Geoffrion et al., 2017) . The post-traumatic reactions variable used in this study represents the sum of these 10 reactions (including other psychological problems), on a scale of 0 to 10.
Analysis
Data analysis was performed using the Statistical Package for the Social Sciences (SPSS, version 22.0) and used α = 0.05. Chi-square tests, t-tests, and MannWhitney were used for statistical analyses. This latter was used for data with non-normal distribution. A linear regression was then used to identify the most salient predictors of the number of post-traumatic reactions in a general model. Subsequently, models were performed separately for men and women. Post hoc comparisons of regression estimates were performed to investigate differences between these models as suggested by Paternoster et al. (1998) . This method was used as it is generally recognized that subgroup analyses can produce spurious results and that inferring statistical differences on the simple comparison of regression coefficients can be erroneous (Brookes et al., 2004; Patsopoulos et al., 2007; Nieuwenhuis et al., 2011) .
Results
In this sample, 18.9% of respondents experienced at least one SVA as a direct victim in the past 12 months, which represented 23.0% of men and 16.1% of women. Percentages of each form of SVA experienced by participants are presented in Table 1 . Several statistical differences were observed between men and women. In sum, men were found to be more often victimized by physical violence, armed robbery, and death threats, whereas women were found to be more often victimized by sexual touching.
Of the 2889 respondents, 227 reported post-traumatic reactions following an SVA in the last 12 months, 169 reported post-traumatic reactions following experiencing an act of physical violence (74.4%), 47 of a death threat (20.7%), and 11 of sexual touching (4.8%). Of the respondents who experienced post-traumatic reactions, 50.7% were male and 49.3% were female. Chi-square test did not reveal statistical differences according to sex (χ 2 = 2.59, df = 1, P = 0.12). In terms of sectors, 63.4% worked as healthcare providers, 21.1% as law officials, 11.0% as public transportation workers, 4.0% as public servants, and 0.4% as first responders. Since this distribution did not respect the postulate of chi-square test, we cannot assume significant differences. These 227 participants reported an average of 3.38 (SD = 2.72) types of post-traumatic reactions after their exposure to a SVA. Table 2 depicts the correlation matrix of the different measures in the global sample.
Sex differences in the number of post-traumatic reactions
Results show a significant difference according to sex, with women experiencing more symptoms than men (M = 3.7, versus 3.0 for men; Mann-Whitney U-test, P < 0.05). More women than men experienced flashbacks, avoidance, and hypervigilance (see Table 3 ).
Sex differences in the predictors of the number of post-traumatic reactions
The general linear regression model (P < 0.001), shown in Table 4 , explained 17.3% of the variance of the predictors of post-traumatic reactions. Being older, being victimized by an insider and by an aggressor of the opposite sex was positively associated with the number of post-traumatic reactions. None of the different types of exposure to violence were predictors of the dependent variable.
Post hoc comparisons of these regression estimates revealed that only one predictor was statistically different according to sex. The sex dyad was a specific predictor for female participants only (b = −0.04, SE = 0.70 for men; b = −2.26, SE = 0.72 for women; corrected z = 2.21, P = 0.021). Here, women exposed to violence perpetrated by men had a greater number of post-traumatic reactions.
For all models, additional analyses were computed to adjust for the type of SVA experienced (i.e. physical, sexual or death threats). However, given that the majority of participants experienced physical violence, variance was not enough to provide sufficient power to detect any associations. Moreover, it did not influence the results obtained in the general and sex-specific models, nor did it significantly enhance the explained variance of post-traumatic reactions.
Discussion
The aim of the present study was to assess the post-traumatic reactions associated with SVAs at work and to explore the predictors of these consequences according to sex. Among a convenience sample of 2889 workers from different sectors, almost one-tenth of respondents had experienced a SVA as a direct victim. In accordance with previous studies (Santana and Fisher, 2000; Harrell, 2011; Guay et al., 2015) , more men than women were found to have experienced at least one incident of physical violence, robbery, and death threats over the last year, whereas more women reported having experienced sexual touching.
Post-traumatic reactions
Consistent with Findorff et al. (2005) and Canbaz et al. (2008) and biophysiological explanations (Olff et al., *P < 0.05; **P < 0.01; ***P < 0.001. e 0 = different sex, 1= same sex. *P < 0.05; **P < 0.01; ***P < 0.001.
2007), female victims experienced significantly more post-traumatic reactions than male victims. Inconsistent with literature (Arnetz and Arnetz, 2001; Lam, 2002; AbuAlRub and Al-Asmar, 2011; Demir and Rodwell, 2012) , the number of exposure to incidents of workplace violence was not found to have a significant impact on the number of post-traumatic reactions with non-sexbased analyses.
Predictors of post-traumatic reactions
Age was found to be a predictor of post-traumatic reactions both for men and women. This may be explained by the close relationship between age and exposure to workplace violence. Based on data from the National Crime Victimization Survey and the Census of Fatal Occupational Injuries, Harrell (2011) showed that among employed persons, those aged from 20 to 34 had the highest rate of being victimized by workplace violence. Thus, within the present sample, it is possible that age was a predictor of post-traumatic reaction because younger participants were more exposed to SVA and that a high frequency of exposure to SVAs is positively associated with more PTSD reactions (Arnetz and Arnetz, 2001; Whittington, 2002; AbuAlRub and Al-Asmar, 2011; Gates et al., 2011; Demir and Rodwell, 2012) . Sex-differentiated analysis revealed that the sex dyad of victim aggressor was only a predictor for female participants. For women, being victimized by a man increased the number of post-traumatic reactions experienced following SVA victimization. The power imbalance perceived by women when a man attacks them could explain these findings. This power imbalance, based on biological factors and maintained by social and cultural stereotype (Miller, 1998; Kilmartin, 2015; McDermott, 2015) , may thus generate more intense feelings of fear and vulnerability and may influence the risk of developing post-traumatic reactions for women (Guay et al., 2014) .
The identity of the aggressor was also found to be a predictor of post-traumatic reactions both for men and women. In line with previous studies, we found that insider violence had a significant impact on the number of post-traumatic reactions. Contrary to public-initiated violence, insiderinitiated violence is still taboo, especially among workers in the healthcare sector (Mayhew and Chappell, 2001) . These findings could be explained by the high probability of re-exposition to the aggressor, the culture of silence that may surround the violent act including either an implicit or explicit difficulty in reporting it or to be supported by management, especially when the SVA comes from management. This kind of violence relates to power struggles between the victim and the aggressor, where the aggressor can be perceived to be highly influential, more authoritative, and oppressive (Koh, 2016) . The impact of insider-initiated violence is particularly important for victims because it affects the quality of human relationships within the workplace for longer periods of time (Merecz et al., 2009) . However, this predictor did not differ according to sex.
Altogether, these results demonstrate that sex is an important determinant for the examination of serious workplace violence. Age and the identity of the aggressor were significant predictors for both sexes: only men were found to be sensitive to the frequency of physical violence, and only women were sensitive to the sex of the aggressor.
Limitations
The results of this study should be interpreted cautiously due to a number of limitations. First, the generalizability of the results is limited by the nature of our convenience and nonrepresentative sample. Second, due to the cross-sectional design of the study, it is not possible to make causal inferences. Third, answers were obtained via self-report, which can produce several biases (e.g. underestimation, social desirability). As such, it is pertinent to assess SVA and its consequences by combining methods (e.g. official reports, interviews). In order to minimize recall bias, the questionnaire only focused on victimization that occurred during the past year. As mentioned by Nachreiner et al. (2007) , this method has been used successfully in previous studies, and the sample size in the present study allowed for a robust analysis of the data. Fourth, different forms of SVA were not defined to the respondents and thus left open to interpretation with a risk of false estimation. Fifth, neither the intensity nor the duration of post-traumatic reactions was assessed with a standardized or validated measure. Sixth, we did not consider certain forms of violence, such as bullying, that might have accounted for a unique amount of variance in post-traumatic reactions. Seventh, variability in terms of SVA experienced that can trigger post-traumatic reactions was not enough to detect any sex-specific associations between the type of SVA and subsequent post-traumatic reactions. Yet, studies have shown that the type of violent act and severity experienced (e.g. physical, sexual or death threats) is deferentially patterned between men and women and is likely related to different post-traumatic stress reactions (Mayhew and Chappel, 2001; Tolin and Foa, 2006) . Eighth, since few of the participants reported experiencing post-traumatic reactions, it was not possible to compare outcomes according to work sectors. Finally, the study was a survey for which we needed to gather a large amount of information succinctly, which implies that we could not delve further into each topic.
Implications
Despite these limitations, the findings of this study provided further knowledge about the differential consequences of SVAs at work for men and women. Considering the source of violence (internal versus external) is important in supporting victims of SVA in the workplace, for both men and women. An internal source of violence generates more stress and a greater risk of developing post-traumatic reactions, especially because the victim faces a high probability of encountering the aggressor on a regular basis. In the context of the return to work after a sick leave due to a SVA, it could be interesting to develop with the supervisor or human resources strategies to prevent specific and difficult work situations, particularly when the victim could eventually encounter the aggressor in the workplace (e.g. a colleague). For example, in the first weeks of the return to work, the victim and the supervisor could make sure that the victim would not find himself alone with the aggressor, isolated from other colleagues.
According to our findings, there is a need to consider repetitive exposure to SVAs and not only the most disruptive incident experienced by victims, even though this particular incident may be the object of the consultation. Future research is needed to determine whether the lifetime history of victimization would better explain post-traumatic reactions. Still, workplaces that are at high risk of violence should be prepared to provide effective and immediate psychological help following violent incidents for exposed workers in order to reduce the risk of developing post-traumatic reactions.
From a research perspective, our results highlight the necessity to include sex as a potential determinant of mental health in studies on workplace violence. Future research should aim to better assess and understand sex with regards to other psychological consequences such as work-related functioning issues. It would also be interesting to focus on the impact of these consequences on help-seeking behaviors. Further research should also focus on strategies both to better identify high-risk situations for insider-initiated violence and to break the taboo surrounding it. Sex and gender (i.e. cultural expectations towards men and women) should be considered in the study of insiderinitiated violence, given their association with power struggles (Oakley, 2000) .
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